Effects of retinyl acetate on surface morphology and intramembrane particle distribution in the plasma membrane of 10T1/2 cells.
Scanning electron microscopy and freeze fracture electron microscopy were used to characterize membrane ultrastructural differences between parental, C3H/10T1/2, and carcinogen-initiated, INIT C3H/10T1/2, cells and treatments with retinyl acetate. The intramembranous particle distribution on the E-face was detected and quantitated by the methods of automated image analysis to obtain statistically meaningful numerical characteristics of intramembranous particle size and density. Subtle differences were found when no differences were apparent by light microscopy or by scanning electron microscopy. Initial retinyl acetate treatment caused a significant increase of the intramembranous particle size in parental cells. Intramembranous particle density increased for retinyl acetate treatment in parental and INIT cells and in INIT cells previously maintained but withheld from retinyl acetate. Intramembranous particle distribution analysis includes the interparticle distance of nearest neighbors and the randomness of the distribution by the differential density distribution function, which compares the observed sample to Poisson modified for particle size. These measures show that the three cell groups that have been treated with retinyl acetate have a more even distribution of intramembranous particles than was found for untreated parental cells. The relationship between the freeze fracture morphology and the biological responses to retinyl acetate treatment is discussed.